
MOULTONBOROUGH BAY INLET  
WATERSHED RESTORATION PLAN DEVELOPMENT AND 

IMPLEMENTATION: PHASE 1 

 

Project Background 
 
The Moultonborough Bay Inlet Watershed Restoration Plan 
Development and Implementation: Phase 1 project represents part of a 
long term strategy developed by the Lake Winnipesaukee Watershed 
Association and Lakes Region Planning Commission to protect the water 
quality of Lake Winnipesaukee through the reduction of nonpoint source 
pollution (NPS).  NPS pollution occurs when rainfall, snowmelt, or 
irrigation water runs over land or through the ground, transporting 
materials which are then deposited into rivers, lakes, and coastal waters, 
or introduced into the groundwater. Pollutants can include chemicals, 
sediments, nutrients, and toxics. These materials can have harmful effects 
on drinking water supplies, recreation, fisheries, and wildlife. Land 
development or changes in land use can also cause NPS pollution by 
disrupting the natural hydrology of a waterbody, increasing impervious 
surfaces, and contributing to the loss of aquatic habitat. 
 
Moultonborough Bay Inlet (MBI), the northernmost feature of Lake 
Winnipesaukee, historically has exhibited excessive levels of in-lake total 
phosphorus (TP) when compared to the other seven sub-basins which 
comprise Lake Winnipesaukee.  In addition to Lake Winnipesaukee’s 
current impairment for cyanobacteria, several waterbodies within the 
MBI sub-watershed are listed on the State’s 305(b)/303(d) list for failure 
to fully support aquatic life use due to elevated concentrations of 
chlorophyll-a, insufficient dissolved oxygen, excessive total phosphorus 
(TP), and non-native aquatic plants (milfoil).  
 
The Moultonborough community has made water quality protection a 
high priority, investing considerable resources (both financial and 
voluntary labor) over the past five years.  To assist the community in 
focusing their efforts, the Lake Winnipesaukee Watershed Association 
(LWWA) has been awarded a NHDES Watershed Assistance grant to 
begin the development and implementation of a restoration plan that will 
identify sources of pollutants within the Moultonborough Inlet sub-
watershed that have led to the impairments and propose measures to 
address those sources.   

 
 
Project Team 
 
Patricia Tarpey, Executive Director, LWWA 
Forrest Bell, Principal, FB Environmental Associates 
Don Kretchmer, Principal, DK Water Resource Consulting 
University of NH Stormwater Center 
NH Department of Environmental Services 

 

 Prospective Partners:  
 
Lake Winnipesaukee Water-

shed Association (LWWA) 

Town of Moultonborough 

FB Environmental Associates 

NHDES 

Granite State Rural Water Assn 

Lakes Region Planning  
Commission (LRPC) 

New Hampshire 
Lakes Association  (NH 
LAKES) 

University of New Hampshire 
(UNH) Center for Freshwater 
Biology 

Plymouth State University 

Town of Sandwich 

Carroll County Conservation 
District 
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Moultonborough Bay Inlet Subwatershed 

Subwatershed Characteristics 
 

 Watershed Area:  31,556 acres  
 MB Inlet water area:  1,017 acres  
 Watershed/lake ratio:  31.0 
 Mean Depth:  1.6 m 
 Areal Water Load:  15.84 m/yr 
 Flushing Rate:  9.96 

 
 Steep Slopes 

 2709 ac at > 25% 
 2338 ac between 15 — 25% 
 

Communities Area (acres) % of  
  Watershed 
Moultonborough  21,514.7 68 
Sandwich 10,038.3 31.8 
Tamworth 3.3 
 

Land Use  
  primarily rural residential 
  seasonal 

 
Potential nonpoint sources of pollutants 
  Individual sewage disposal systems  

   (i.e. septic systems) 
  Roads –  

51.6 miles private roads  
44 miles  Local 
27.4 miles State 

 Large shorefront residential developments 

 
Water Quality 

Surface Waters: 10 Ponds - 4 are listed as marginal or severe 
for non support of aquatic life; Dinsmore, Garland, Lees and 
Meadow Brook 

 Dinsmore Pond—50 acres 
 Red Hill Pond - 172.8 acres 
 Berry Pond  - 88 acres 
 Garland Pond—101.9 acres 
 Lees Pond - 153.5 acres 
 

     Median TP  
       (µg/L) 

  Mean Chl a  
         (µg/L) 

2010-2012 10.6 3.4 



Project Scope 
 
Desired outcome:  In-lake TP and Chl-a 
concentrations in the MB Inlet are reduced to a 
level that the Inlet is no longer impaired for the 
aquatic life designated use.   
 
Future phases and scope of work will focus on 
completing the restoration plan for the MB Inlet 
and implementation of the plan. 
    
Restoration Management Plan  
Outcomes: 
 
 stakeholder-driven process 
 identification of pollutant sources 
 In-lake total phosphorus (TP) threshold or goal 
 recommendations and implementation strategies for public education,  
 implementation of best management practices, 
 site restoration projects,  
 reduction of pollution source inputs.    
 
Plan of Work 

 

 Subwatershed delineations and maps   
 Analysis of existing water quality data and Assimilative Capacity analysis 
 Estimation of pollutant loading to the lake  
 Input from local knowledge of residents, community officials to identify causes and sources 
 Prioritization of sub-watersheds 
 On the ground watershed assessments for a subset of the sub-watersheds 
 Modeling of the in lake response to the phosphorus loading 
 Setting of local water quality goal 
 Review and analysis of relevant municipal regulations 
 Estimate Pollutant Reductions needed to meet WQ goals 
 Determine actions to reduce pollution in the selected sub-watersheds 

Identify Management Measures and Restoration Sites 
Identify land at risk, land to target for conservation 
Incorporate Innovative Land Use Techniques and recommended BMPs from the NH 
Stormwater Manual 

 Implementation Strategy will be developed which will identify responsible entities, resources, 
costs, and time table 

 Conduct Outreach and Education 
  
 Monitoring Success and Evaluation of the plan 
 Implementation of best management practices 
   
 Web based Interactive management plan  - integrated with the Winnipesaukee Gateway       

website:  www.winnipesaukeegateway.org 
 

Moultonborough Bay Inlet Sub-watershed 



States Landing—some recommendations by NH LAKES 

Moultonborough Bay Inlet Subwatershed 

Examples of potential implementation projects: 



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



